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Ferric ammonium citrate solution versus Gd-DTPA dilution as oral contrast agent

for MRCP image

ZHOU Dai-quan, LI Chuan, WANG Xin, CHEN Jie (Department of Radiology, Southwest Hospital, Third Military Medical Uni-

versity, Chongging 400038, China)

Abstract; Objective

cholangiopancreatography ( MRCP) and to investigate the safety, potency ratio of negative gastrointestinal con-

To compare the clinical value of 2 oral contrast agents for magnetic resonance

trast agents and to improve MRCP image quality. Methods Before MRCP, 30 patients took oral ferric ammo-
nium citrate (FAC) solution as group A and another 30 patients took Gd-DTPA dilution as group B. Then all
patients underwent MRCP with T,-haste-fs-thick-slab sequence. Tmage assessment was done before and after o-
ral taking of negative gastrointestinal contrast agents. Results  After oral taking of negative gastrointestinal
contrast agents, the interference of liquid in stomach and duodenum was suppressed and even effectively elimi-
nated on MRCP. MRCP image quality was improved. Though the display of bile duct and pancreatic duct was of
less image artifact, it reached the quality for diagnosis. No significant difference of MRCP image quality was
found between those took FAC solution or Gd-DTPA solution. Conclusion FAC and Gd-DTPA both are effective

negative gastrointestinal contrast agents. Gd-DTPA solution is of better function and higher quality-price ratio.

Key words: contrast agent; magnetic resonance imaging; magnetic resonance cholangiopancreatography

B T IR AR B B K, i I IR B A R A5
(' magnetic resonance cholangiopancreatography, MRCP)
CL A — 2 I T s R 4 S 7 R A A 4 -
PRAEZ R TCAPERG A BOA , B R BRAHAS B 1912 W
{ER o AMTTATEAL . B MRCP f i b 55
i3 AR P TES BF) v85 45 5- 5 5, 52 17 0 T LA Y

PERTEA A, T, IO A R A Bt @ AT A, 322 AR5
FERZ T I BT S, R A I 21 ffo HLTE: (023 ) 68754423,
E-mail ; Zhoudq77 @ sina. com

Wr#s B #5:2008-07-17 ; f& B H #A :2008-08-27

WgE UHEEE S+ TR ses i LR, A
A R SIS0 T AHEAE T B R, &R
MRCP & e B B N 22— 2B W T 1 IR A
BERREILIRRT HEFRITA BR = 55 1 5 0, s LR |
A AR S A AR B0 R R, T4 ST B AR —
Mgz etk S U AR b T8 BA R X B AR, DLAR
MRCP &

1 #MB5EFZ%

1.1 x4

LT MBREREOA S R B JLRE 25 By A R



346 &=

O N

RIS

AJAE T MG R Sk B I UKL , 1 48/ WK (1548 3 g, 1% 600 mg ]
FEIRER L) IR T 200 ml JRK B 45 6 h L) |, 17 MRCP
FEEEHT 15 min F R LRI BEA W
11,2 ELBERRAIMAR IR SR H & TAE® MRI SR
T B K T L 5% 19 6 i ( GA-DTPA ) 332 5598, SRS L3R 1 ml
FBET 200 ml 3K (1:200) i of HeFA R BEA R, 8 251
6 h Ll I, f7 MRCP A8 R 15 min IR b FIRRBEAR -
1.2 G ARFEA

K5 PR SR B 12 N0 4 28 e B0 107 HH 95 4T MIRCP A6 £
FERERC AR AT (19 3R BE 1192 sl 4 B 28 3 99 AR5, IRABAT
MRCP i 2 Hif 11 R X F 350 B V1) S TR SR 35 0o 2 40 DA
L, IR IR R B M VR, 3L 30 1), e B 16 1), Lok 14
1], 4F % 12 ~ 68 %5 (2B 21, 1 JIR/EL M 198 7 i A AR, 4 30 1),
BVELT ), Lok 13 i 4R 15 ~ 71 % 0 SRR LIRS e &
AR EIRXF EEFIRTATHS 1 MRCP 94, SR 5 (88 N A A R 1R
Xf FEFAIG BER 200 ml, 15 min J5 4755 2 K MRCP $94i, e £&
[F]— B F A5 2 Ik MRCP 95 i BHRBER)
1.3 H=sriik

{#i Ff] SIEMENS MAGNETOM Avanto/Sonata 1. 5T MRI $9 4
BL, AFRAR P2 B + A S PR 2R 8], S A o LR Tl 2 PR
TRl T, F0 Ty B R AL T, INAUSAR 338, SR 5 47 8 T, AL
MRCP 7K BAZ A4, 1 P 70 A i g 0 400 o £ 24 4 7 SR 2 5
JE B U 1% (T, -haste-fs-thick-slab) o SR I ML
AR L F7 48 P 1 MRCP 55 ], f 45 28T g 41
JIRLAE FNIBRAE 38 o e e AN [R) £ B 2 YRR 4R MRCP BIMG, : IR i
FeRAEMIRR 5° ~10°, — R T ~ 9 Wi, LU 58 4 27 0
B A P 245 A8 R A2 . MRCP 99 2 25 R 280 . TR 4500
ms, TE 913/985 ms, il i ( Flip angle)180°/150° , 433 ( Base
resolution ) 384 x384/512 x 512, JZJ& (Slice thickness)60 ~80 mm,
UKL (Averages ) 1, SR ARG HAR , RAER ] 5 s M B
UFTE /P47 MRCP Ko K A i R 25 I8, 2 4kK 6 h L I,
it O 2R R IR RO B S B BB G os 4R . N T I8
WEFE, SEEAR PR L R R BT 4T MRCP 4948 1 3¢, 15 1 I
X HCRIRR R 200 ml Ji5 15 min LA RES AR S 44 1 K,
1.4 EZFM

O 1B L 30 s 6 T JS MRCP (148 5 A A -1
TAR MBI IR AT SR TSR, @ 2 B A&

A B: o JRAM BB KA R AT C D v IRA MR B AR A AR R
E1 AAR—HHORAGEKEHERERIE MRCP BRRELLER

56 ¥ il e DAL PR AR B 15 i 18 N R 1R WA Dl 2 A P E R T
Xt TR R BT J5 MRCP [ 44 i JIH 45tk 7 Jo e R4 T3
i, IR BB 3 S 1 8380 BB N & 5 5 WAk
DB I, 19 B H il N e 5 5 ik
D AL W, W4 B miE N &G 5 IR th i 9e 2
WA, HTFHMIAAE e JPAs 75 i s

2 HR

2.1 Bz 5 EIs

2 21 051 1 ARt EE SR BT IS B BB AL IR S o
FHOUE  fE MRCP 5% b B B ik T3 R AM B 5w am
il ,A 415 B Al b g R W 2 FhOARIR] T SR BRI B il
WA MR VE G 22 50 (P >0.05, % 1)

F1 ORXEFHRREE MRCP B EHESRERE(n=30)
1 RS E 0 T 1 Xt L3RR B

)

' RN AR A ERNG T AR
A4l 135.7 47.8 5.8 6.2
B 41 122.2 53.8 6.5 10.3

2.2 FRiEE BRI E AR

i 2 7 AR X 2 2 MRCP 846 R Bt AT A
SER I IR EE AR R PR A8 f W A 4 o, I P A AR
FBRAE 0 s ROREIA B 2 AR T 2 FfoAs R H
FRUR RS 19 MRCP RS I B 225 (R 2,16 1,2) .

£2 Ot EFFRKETE MRCP BGEE R REESRITFMER

21531 n 1R EE R i 11 ik L 3 J
A 30

|3 11 0

I3 19 9

113 0 21

B 4l 30

14 13 0

I3 17 7

I3 0 23

SR BT AR A M A A 20 1 R T IE A HT S b4k P =0.009, B
20 0 R A BTG e P =0.000, A 20 2 fR AT A JS Ao B 40 2 R
;e G ez P =0.157

B Wi A5 5 Ak A )



JaIAR A, A5 WO TR 7E MRCP R A% rh Al PR 1 A (e 347

A B 2 IRALT B H] AR AR AT s C D mIRALSR BR ) e ARG B AT 5 AR A A
2 B AR—®H OMRELE B RFHRRAE MRCP B RELLE

fd eI g IR/ 1% (MRCP ) $2 K 1991 45 [m] it
PIE, 283 AN B (0 etk A A Jre i Ag o i i 3 e, 2
PEAG R AIEAE 22 G2 fife 9 235 44 RN 1Y o B2 187 T B
5N B8 W 4T B I B & 5% (endoscopic retrograde
cholangiopancreatography, ERCP) #H [t,, MRCP E..f %
& Jofh TJCIT & BGdE N R SR, © U ARTR
7P ERCP (B A CRIAh B B

Tk T J IR A5 A5 T AR A R AR P A R AR A K
T, 3t P4 T[] B AR, 35 FH PR R AR B 147 91 3R A & T,
IAUS (T, WD & KSR B Wi, LR E W T, 5t
BETE, FEE T, AU 8 LR IAARE . PR
SRR TR MR R NG T8k, 2GS,
X T AT 1k P AR, B RS IR RS
VAR HEL Y R R R T ARG i L A, PR MRCP A]
TH T oS IR RAERIERSEH . Th S E 505
520 23 W] iz FH Jg B 4 1 B2 R X g A 5 kAT i
F A A A 2 R SR R R BV B PR
e I A4 0 1 R A T b R T,
FE—K 90° ik vhi il J BRI 5 50 A K 25 [l AR 4 Gt
T2 AH R R () 180 B REME Ik v, 7 A= AH R B Jié [ml
W, AR TR1 U 357 AR A7 20 A A B8 R AT AN () %9 R A6
o AFAL—I RF R Ik v ik AT 58 i — Ik R R
B ROKYE S8 T R S ] 5Ll 4145 5 TR i g g
et P 5 300 3 e 2 AN [) £ R R AR A B AN W] 5 o7 Y PRI
T4 T WL JR FELAE P e ) 235 A R 722

MRCP ki £} i T 15 7 38 AR R L 5 5
50, 7 RILAE AU, LR B S S T 248
B AT I LR A e 5 s R TR T IR
BT B s, 250 MRCP [EI& 5T & (1) d 28 5 A
Z—o NIHERICZE T AR F N b AT T U
FERIT, — MR BT i 75 M 1 B 1k e L 0 0 o] 7
AR KA S R AR A S5 NS M. MRI i

SN2 N IREYE ) I, R A R AR T, T, st 3k
R1 45, 15 W 18 0F EEGR)fE T, 5t B s ] 4 07 A T, W
A5 5, AR A 5 T, WL i T, 5t 75 s 1] 47 4 o A 4
T 5 il N AR S A LASE il . # RS
T8 AT HER ARSI 3 206 Bk B 128 OB R M SR T Bk
BT DREYE GA-DTPA 28551078 AP i F A%k
PRk B Y00 T AL R R e K ) EL W 19 i e ( Gd-DT-
PA) Wi B (1:200) 73 2 ZHEAT X FUATSE , 4R 11X 2 Fh
AR XT 750 B AR SR Al PRAN (L, 45 RIE 2 20
91 1 I HeFR R BRI 18 BB IR (R i 3
A8 75 MRCP & b B i 18 A e S A 55 4
AR, I HL 2 FhAS [R)0F 5006 B8O i 1 A
TR A I W S 22 51 5 0 B 2 2 9] By IR A
R RR A5 R s 1 IR 0 A R T 45 o
WP AT AMIRAE R BRAS Y S s ORI A 1 2 4%
ALK 23 2 oA 6] %ok EE R0 BERUA 1 2 21
MRCP P TR JoRA 2 2250 o AR FEk BA , Mk R ik 1t
TS SR A R YRR 75 K AL M A8 e ( Gd-DTPA) 7 BT
ZHYRATR B W IE B IR EE R TS RERS
F e MRCP K32 9 SO A RIZ T E

1 AR B 208 AR, Bk A I M A7 T e A 1
Joil AR5 (E RS ) FL S W IR SRR A T e
R R T R IR R A R I 2 R T S SRR
G P T A5 A P SO 2 AT B 8 T N s
TR , T B R RCR , BR800 (2 n]
P E BN s X A5 T i TR B R S AN
SEIRIEES A LI PR R P 32 31— (1 B L AR 20
P A R B e s UL BT (8 A
S, TO B A & AR o Dk L M R 4 e ( G-
DTPA) J2 RS 32 B 7 I PR A9 MR 1 % HE
M, GAd-DTPA VE ML LA, EE A AL T, F
T, WflE), £E T, WI 25 {5 5 2048 . 78 MRCP K2 i
AR ELIE PR A4 e DA 1 75 o T P o L 550 T B A e
B8 il IR T, 05 %, (AR B A8 L DA 4 by S



348 &=

O N

RIS

AR TE B R o AL B 1 B B 200 A5 0k R AL
MR G 5, MRCP [E1% B 5+ 8 Wik & (5
SRR, B B T MRCP [ EME . B4, O
R 5 Mok ) ZEL M T ) e s BV i 6 8 AL T, WL Al T, W
FREG B A IE R 5 w5 R0, B A iE R
FHE R, Bh T B W A8 1 4 B2 Wt . I PR
TF 55 UE B, B B I A e Jik P 4L st 7 A8 e A 1 IS
X HRR 2 A7 A 30 ) B RS AT
FAIANIE S, St SR 55 Sk [ 6 1 4 — 24, it L2 F
T AR Tk R AL W R A eV R G 0k, ;R S 352
A58 357 R T EL R A e (L 1 ml, &30 R R T
MRI 355 4675 J £ 25 L PN 1 /0 B TR A o HE 391, Sk 5
i RTS8 71 3 L, AR AN 158 Join i ) 27 4G A
BAR , J—Fh 2 S B M He s 1 S Al B 11 iR
XF HEFRI AT, (E 4546 MRCP A e ) (i

R T A I i ) MRCP A 2 [R5, A6 4 i o 1
BEUTILE O FEaE 6 h L, LURERE D E i
PN ) TH BR A . R v R B SR B SRR I TR 1)
B A5 e 6 A B A DG A, DAL IR o 1 5 8 3 %) I IR
PR EFI B ES SRR W BN —, XL
Bi A5 2B T s KB e B 5 <0 A 5 6 E
BAE OIS DB H R ORART 15 min (LEH O
i B R BRI X L R T, T B 15 5 10 1 R T A
TR

SE Lk

[1] Michael A S, Sanjeewa H M, Dilrukshi M, et al. Magnetic Resonance
Cholangio-pancreatography ( MRCP) [ J]. Surgery ( Oxford), 2002,
20(5): 120b - 120e.

[2] Kondo S, Isayama H, Akahane M, et al. Detection of common bile
duct stones: comparison between endoscopic ultrasonography, magnetic
resonance cholangiography, and helical-computed-tomographic cholan-
giography[ J]. Eur J Radiol, 2005, 54(2): 271 -275.

[3] Romagnuolo J, Bardou M, Rahme E, et al. Magnetic resonance
cholangiopancreatography : a meta-analysis of test performance in sus-
pected biliary disease[ J]. Ann Intern Med, 2003, 139 (7). 547 -
557.

[4] Delaney L, Applegate K E, Karmazyn B, et al. MR cholangiopancre-
atography in children: feasibility, safety, and initial experience[ J].
Pediatr Radiol, 2008, 38(1) : 64 —75.

[5] sk, JHEES8. Btk MRCP QIS B KRB B R [T]. BEYF
W% H,2007,22(3) ;100 - 101.

[6] Hirohashi S, Hirohashi R, Uchida H, et al. MR cholangiopancreatog-
raphy and MR urography: improved enhancement with a negative oral

contrast agent[ J]. Radiology, 1997, 203 (1) ; 281 —285.

(7] Braliede, skTpk, MCEai, 5. COARELIUR R # P M AT MR g
HEAS AR A0 20 e RN [T]. P AR 22 2035, 2003, 37(1)
75 -79.

[8] BEWEH, TAIE. 1 IRARRIR R i A i 4 T IR 48 AR b i A0 1
[J]. AR, 2004, 38(10) ; 1087 — 1089.

(8 X &)

(E4344 7T)
2.3 Bt Tl 504

T e AT B T T LR % MK
FAACHLINLFE S F L FE VT A3 , e TR 28 2% S VR RO R
B R IR A . (R i
W JREEKT 30 ml/h, FIATIET 4 PRI 38.5 C Bk 108
Y/ min, I 128/75 munlg, X 8% 47— 5K A5, 28R
HEAT AT | M BT BT,

3 e

W R AE— 2R 5, IR LR & 3] g R v, 2
RS MRS RO A S
3.1 FHEASRIKR LG 7 A G T I 0 KAt

T ARE KA AR, SR A Z 05, RN E], LR
A T, B R R AR B AN B R K AR BT 1R £
E IR A E R Z A IR s R kAR L I, oA
T 7 DK AN R B, B I 7 I 7 e, MR P, T E 0
JERGRE Jo A ¥ R . 7R B R T TS R AT AR B Y 2%
TR AMEE RIS DA R R A A e R 7R
FEAR , WAZIT 5% W
3.2 FHRAEGER

BELTVEIRGE, L &£ 5 L Aab 2 Bk e biE R
WA B, O ELRIE AR B M2k i . PR, 4 P ik

SR I A
3.3 Smug e
SEIRYT B RGBT R 25 A AF de 2 A p BRI IE 0 4
iz A2 B T DRI 75 181 A 72 1 S G 38, RS R U T DA
P EARE IR A, R PR, B A AN ARV, B
F Ak LA SR B A e 52 R R %0
3.4 XFBHSETR
X M 58 9 J5 (R4 53 e R AT D BR YT R AR W A B, FER
I Gy I B RGERS , HEAEE N 10% ~20% . KRBT .0
PR3, AT LAEF R A0 B3 0 20 M AR AR R R BB 2, U L
AR, HEAT O FIA YT JH A B BRSO
RERIF . MR 2R
HEESEE . R4T3.6

SE Lk

(1] 2=, QUBaREr [J]. drTBRem, 2000, (5): 27 -29.

(2] #hokfE. AWHE R OIMGHER SR AR B G 1 (1], fE AR
AR ES£,2005,17(1) ; 1.

(31 A, FeLrde, FEAREE. U™ EH R LB R LR ARy # A
2[J]. SRINEZY, 2006, 30(6) : 572 -573.

(4] ko, /e MR ENZEEMIEI]. PEAFES, 2004,
7(24): 1810 ~1811.

XuktRiRES . B

(%8 &£ 35)



